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I .  Introduction 

This  is  the  first  annual  report  for  the  extended  follow-up  of 
patients  originally  enrolled  in  the  VA  CSP  Study  No.  298.  The 
original  study  was  a  4-year,  double-blind,  placebo-controlled  study 
of  the  efficacy  and  safety  of  azidothymidine  (AZT:  250  mg  q  4  hr, 
p.o.)  for  patients  with  symptomatic  HIV  infection  and  CD4  counts 
between  200  and  500  cells/mm3.  In  that  study  we  compared  the 
benefits  and  liabilities  of  initiating  AZT  early  (i.e.,  at  study 
enrollment)  versus  initiating  it  late  (i.e.,  when  AIDS  occurred  or 
CD4  counts  declined  to  <  200  cells/mm3)  .  That  study  ended  in 
January  1991,  finding  that  early  AZT  therapy  delays  the  progression 
to  AIDS  but  does  not  give  a  concomitant  increase  in  survival  time 
[1]. 


The  present  study  is  a  3 -year  extended  follow-up  of  the 
patients  who  survived  the  original  study.  Its  goals  are  to  assess 
early  versus  late  AZT  therapy  in  terms  of  long-term  morbidity, 
toxicity,  and  drug  resistance.  For  this  study,  the  dosage  of  AZT 
is  500  mg  daily,  which  accords  with  the  dosage  now  recommended  by 
the  manufacturer  and  the  FDA. 

II.  Study  results 

The  results  reported  here  are  based  on  data  collected  as  of 
January  17,  1992.  More  than  70%  of  the  295  patients  who  were  alive 
at  the  end  of  Part  I  of  the  study  agreed  to  participate  in  Part  II. 
Of  these,  almost  90%  take  AZT,  and  12%  some  other  anti-retroviral 
agent  (ddl,  ddC)  .  Ten  percent  are,  or  have  been,  enrolled  in  other 
studies.  Table  1  shows  the  status  of  patients  by  treatment  group, 
and  Table  2  shows  their  status  by  hospital. 

Unfortunately,  many  of  the  patients,  as  we  follow  them  for 
longer  periods  of  time,  are  becoming  sicker.  This  has  resulted  in 
an  increased  death  rate  in  the  last  year,  although  not  an  increased 
rate  of  progression  to  AIDS. 

Survival.  Since  January  19,  1991,  when  Part  II  of  the  study 
began,  there  have  been  18  deaths  in  the  early-therapy  group  and  18 
deaths  in  the  late-therapy  group.  (The  cumulative  deaths  for  Part 
I  and  Part  II  are  41  in  the  early-therapy  group  and  38  in  the  late- 
therapy  group,  which  is  not  a  significant  difference.)  After  an 
AIDS  diagnosis,  the  median  survival  is  17.3  months  for  the  late- 
therapy  group  and  13.7  months  for  the  early-therapy  group  (p  = 
0.93),  as  shown  in  Figure  1. 

Progressions.  During  Part  II,  there  have  been  9  progressions 
to  AIDS  in  the  early-therapy  group  and  14  progressions  in  the  late- 
therapy  group  (the  cumulative  progressions  for  Part  I  and  Part  II 
are  37  and  61  for  the  early-  and  late-therapy  groups,  respectively; 
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p  =  0.009).  Table  3  shows  these  progressions  according  to 
treatment  group  as  well  as  according  to  CD4  stratum  at  study  entry, 
race,  and  history  of  i.v.  drug  use.  The  early-therapy  group 
continues  to  have  a  substantial  advantage  over  the  late-therapy 
group  by  experiencing  a  delay  in  the  onset  of  AIDS.  In  the  various 
subgroups  shown  in  Table  3,  the  relationships  are  much  the  same  as 
they  were  at  the  end  of  Part  I,  but  with  increased  numbers  of 
events  more  of  these  are  significant.  The  relative  risks,  reported 
as  early  compared  to  late  therapy,  remain  substantially  the  same  as 
they  did  at  the  end  of  Part  I.  The  confidence  intervals,  however, 
are  shorter. 

Viral  Resistance.  Peripheral  blood  mononuclear  cells  (PBMCs) 
from  393  samples,  and  the  virus  recovered  from  286  of  them,  have 
been  shipped  to  Walter  Reed  in  two  shipments.  A  fourth  group  of 
specimens  is  currently  being  readied  for  shipment. 

We  are  continuing  to  work  on  a  case-control  study  of  virus 
resistance  in  collaboration  with  Burroughs  Wellcome.  We  have 
identified  45  pairs  of  patients,  matched  by  their  CD4  count  and 
length  of  exposure  to  AZT,  in  whom  the  case  has  progressed  to  AIDS 
or  has  had  a  sustained  fall  in  CD4  count  and  the  control  has  not. 
Currently  17  pairs  have  adeguate  information  for  a  comparison. 
Eleven  of  the  pairs  showed  no  difference.  In  the  remaining  6  pairs 
the  case  had  resistant  virus  and  the  control  had  sensitive  virus  (p 
=  0.04)  [2]  . 

Toxicity.  Reports  of  toxicity  remain  minimal,  especially  with 
the  lower  dosage  now  being  used.  Table  4  shows  the  toxicity 
reports  using  the  ECOG  Toxicity  Scale  for  the  study  overall  (Part 
A)  as  well  as  the  reports  that  occurred  before  patients  were 
switched  to  open-label  AZT  (Part  B) .  During  most  of  Part  I  of  the 
study,  patients  were  switched  to  open-label  only  after  they  had 
progressed  to  AIDS  or  their  CD4  counts  had  declined  to  below  200 
cells/mm3.  Late  in  Part  I,  however,  patients  on  blinded  drug  were 
given  the  option  of  switching  to  AZT  [3],  which  some  of  them  did. 
In  Part  II,  all  patients  receive  open-label. 

Other  measures.  We  are  developing  a  manuscript  on  the 
quality  of  our  patients'  lives  in  Part  I.  Analyses  are  not 
complete;  however,  we  are  looking  at  variables  such  ?s  weight 
change,  hospitalizations  and  days  of  limited  activity,  and  the 
Sickness  Impact  Profile.  In  addition,  for  neuropsychological 
information,  we  are  collecting  data  from  the  Trails  A  and  Trails  B 
tests,  which  we  began  administering  at  the  beginning  of  Part  II. 
Our  neuropsychological  consultant  is  of  the  opinion  that  these 
tests,  in  particular  the  Trails  B,  may  discriminate  between  the  two 
treatments  over  time. 

Publications.  The  main  findings  from  Part  I  were  published  in 
The  New  England  Journal  of  Medicine  on  February  13,  1992  [1].  Also,  we  have 
submitted  a  paper  on  the  "Ethical  Dilemmas  in  Continuing  a 
Zidovudire  Trial  After  Early  Termination  of  Similar  Studies,"  which 
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has  been  accepted  by  Controlled  Clinical  Trials  [  3  ] .  We  presented  abstracts 
at  the  latest  meetings  of  the  American  Federation  for  Clinical 
Research  [4,  5]  and  the  Interscience  Conference  on  Antimicrobial 
Agents  and  Chemotherapy  [ 6 ] .  We  have  submitted  abstracts  to  the 
upcoming  International  AIDS  meeting,  which  have  been  accepted  [2, 
7],  to  the  Society  of  General  Internal  Medicine  [8],  and  to  the 
upcoming  Interscience  Conference  on  Antimicrobial  Agents  and 
Chemotherapy  [9].  Other  manuscripts  based  on  the  results  of  Part 
I  are  in  preparation. 

Administrative .  The  annual  meeting  of  the  study  group  was 
held  in  February  in  Denver,  CO.  The  Cochairmen  and  Biostatistician 
for  the  study  felt  that  the  meeting  was  very  informative  and,  in 
addition,  productive  in  stimulating  ideas  for  additional  data 
analyses  and,  consequently,  new  manuscripts.  Also  in  February,  the 
Data  Monitoring  Board  reviewed  the  data.  The  comments  of  the  Board 
are  enclosed  as  Appendix  A. 

III.  Conclusion 

Part  II  of  the  study  is  continuing  well.  Most  of  the  original 
patients  are  being  followed  on  a  regular  basis.  For  those  who  are 
not  followed  in  our  clinics,  we  regularly  check  the  VA  BIRLS 
(Benefits  and  Information  Retrieval  and  Location  Service)  for  their 
deaths.  Also  we  continue  to  attempt  locating  patients  who  are  lost 
to  the  study  and  to  keep  abreast  of  their  medical  progress. 
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IVDU  6  (17)  9  (31)  0.373 


TABLE  4 


TOXICITY  (from  ECOG  Toxicity  Scale) 


OVERALL 

EARLY 

NO. 

Total 

Duration 

LATER 

No. 

Total 

Duration 

Episodes 

(months) 

Episodes 

(months) 

Leukopenia  (#  pts 
Mild 

)  129 

148 

833 

135 

154 

879 

Moderate 

49 

666 

51 

704 

Severe* 

31 

617 

29 

498 

Mod/Sev 

80 

1283 

80 

1102 

Thrombocytopenia 

(#  pts) 

30 

45 

166 

Mild 

21 

78 

40 

Moderate 

11 

170 

16 

190 

Severe 

4 

64 

4 

35 

Mod/Sev 

15 

234 

20 

225 

Anemia  (#  pts) 
Mild 

48 

38 

129 

40 

35 

96 

Moderate 

9 

72 

20 

113 

Severe 

14 

116 

9 

74 

Mod/sev 

23 

188 

29 

187 

Infection  (#  pts) 
Mild 

63 

39 

233 

68 

27 

185 

Moderate 

67 

168 

59 

156 

Severe 

5 

11 

15 

37 

Mod/Sev 

72 

179 

74 

193 

Hepatic  (#  pts) 
Mild 

73 

59 

274 

65 

65 

240 

Moderate 

41 

216 

24 

163 

Severe 

9 

71 

8 

123 

Mod/sev 

50 

287 

32 

286 

Nausea  (#  pts) 
Mild 

73 

88 

435 

55 

54 

222 

Moderate 

15 

165 

29 

121 

Severe 

0 

0 

3 

41 

Mod/Sev 

15 

165 

32 

162 

Diarrhea  (#  pts) 
Mild 

71 

94 

400 

48 

66 

830 

Moderate 

7 

63 

5 

7 

Severe 

0 

0 

1 

8 

Mod/Sev 

7 

63 

6 

15 

♦Severe  -  Severe 

or  life 

threatening 

Mod/Sev  -  Moderate,  severe,  or  life  threatening 
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TABLE  4  (continued) 


TOXICITT  (from  ECOG  Toxicity  Scale) 

B)  BEFORE  OPEN  LABEL 

EARLY  LATER 


Total 

Total 

No. 

Duration 

No. 

Duration 

Episodes 

(months) 

Episodes 

(months) 

Leukopenia  (#  pts 

)  126 

122 

Mild 

135 

812 

136 

778 

Moderate 

45 

628 

35 

559 

Severe* 

31 

617 

20 

391 

Mod/Sev 

76 

1245 

55 

950 

Thrombocytopenia 

(#  pts) 

27 

34 

Mild 

18 

66 

27 

110 

Moderate 

9 

164 

12 

155 

Severe 

4 

64 

3 

28 

Mod/Sev 

13 

228 

15 

183 

Anemia  (#  pts) 

35 

16 

Mild 

27 

97 

14 

41 

Moderate 

7 

67 

8 

54 

Severe 

12 

110 

1 

17 

Mod/sev 

19 

177 

9 

71 

Infection  (#  pts) 

58 

57 

Mild 

35 

222 

22 

180 

Moderate 

58 

158 

47 

139 

Severe 

3 

7 

9 

23 

Mod/Sev 

61 

165 

56 

162 

Hepatic  (#  pts) 

60 

48 

Mild 

47 

234 

44 

196 

Moderate 

34 

195 

19 

108 

Severe 

8 

71 

6 

115 

Mod/sev 

42 

266 

25 

223 

Nausea  (#  pts) 

69 

39 

Mild 

74 

393 

41 

197 

Moderate 

14 

164 

14 

60 

Severe 

0 

0 

2 

36 

Mod/Sev 

14 

164 

16 

96 

Diarrhea  (#  pts) 

62 

36 

Mild 

76 

322 

47 

756 

Moderate 

7 

63 

3 

4 

Severe 

0 

0 

0 

0 

Mod/Sev 

7 

63 

3 

4 

♦Severe  *  Severe 

or  life 

threatening 

Mod/Sev  -  Moderate  or  severe  or  life  threatening 
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DEPARTMENT  OP  HEALTH  &  HUMAN  SERVICES 


National  Institutes  of  Health 
National  Cancer  Institute 
Bethesda,  Maryland  20892 


DATE: 

FROM: 

SUBJECT: 

TO: 


March  25,  1992 

Chair  of  Data  Monitoring  Board 

Monitoring  Report  of  February  26-27,  1992 

Drs.  John  Hamilton,  Michael  Simberkoff,  Pamela  Hartigan  and 
Mrs.  Dorothea  Collins  and  to  Drs.  John  Bartlett,  Paul  Feorino, 
Robert  Redfield  and  Richard  Roberts 


The  following  suggestions  were  based  on  comments  received  through  March 

18th  from  the  DMB  members. 

1.  If  at  all  possible,  the  summary  patient  status  report  for  survival  status 
should  include  data  from  all  patients,  not  just  patients  on  part  II.  In 
addition  to  using  VA  records,  it  might  be  helpful  to  inquire  about 
patient’s  health  by  letter  or  telephone  once  or  twice  each  year. 

2.  The  case-control  study  of  AZT  resistance  will  determine  whether 
laboratory  measures  of  resistance  are  associated  with  increased  risk  of 
AIDS.  Another  question  is  whether  early  or  late  use  of  AZT  promotes 
more  resistance.  For  this  purpose,  it  might  be  useful  to  compare  a 
random  sample  of  "early"  patients  with  a  random  sample  of  ’later" 
patients,  regardless  of  AIDS  status. 

3.  In  the  next  report,  would  it  be  possible  to  provide  more  insight  into  why 
survival  is  as  good  in  the  "later  AZT"  group?  One  possible  mechanism 
is  less  low  level  toxicity  (e.g.  less  nausea  and  weight  loss;  see  figure  on 
page  67).  Another  possible  mechanism  is  less  AZT  resistance.  An 
updated  review  of  causes  of  death  might  be  useful. 

Members  of  the  DMB  send  their  congratulations  to  all  those  involved  in  VA 

298.  No  member  of  the  DMB  expressed  the  need  for  a  conference  call. 
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A  CONTROLLED  TRIAL  OF  EARLY  VERSUS  LATE  TREATMENT  WITH  ZIDOVUDINE  IN 
SYMPTOMATIC  HUMAN  IMMUNODEFICIENCY  VIRUS  INFECTION 

Results  of  the  Veterans  Affairs  Cooperative  Study 

John  D.  Hamilton,  M  I)..  Pamela  M.  Hartigan,  Ph.I).,  Michael  S.  Simberkoff,  M.D., 

Philip  L.  Day,  R.Pil,  Gigi  R.  Diamond,  M.D.,  Gordon  M.  Dickinson,  M.D.,  George  L.  Dri  sano,  M.D., 
Merrill  J.  Kgorin,  M.D.,  W.  Lance  George,  M.D.,  Fred  M.  Gordin.  M.D., 

Clifton  A.  Hawkes,  M.D..  Peter  C.  Jensen,  M.D.,  Nancy  G.  Ki.imas,  M.D.,  Ann  M.  Labrioi.a.  M.D., 
Christopher  J.  Lahart,  M.D.,  William  A.  O'Brien.  M.D..  Charles  N.  Ostf.r,  M.D.. 

Kent  J.  Weinhold,  Ph.D.,  Nelda  P.  Wray,  M.D..  Sisan  B.  Zoi.i.a-Pazner,  Ph.D., 
and  the  Veterans  Affairs  Cooperative  Stcdy  Gropp  on  AIDS  Treatment* 


Abstract  Background.  Zidovudine  is  recommended 
for  asymptomatic  and  early  symptomatic  human  immuno¬ 
deficiency  virus  (HIV)  infection.  The  best  time  to  initiate 
zidovudine  treatment  remains  uncertain,  however,  and 
whether  early  treatment  improves  survival  has  not  been 
established. 

Methods.  We  conducted  a  multicenter,  randomized, 
double-blind  trial  that  compared  early  zidovudine  therapy 
(beginning  at  1500  mg  per  day)  with  late  therapy  in  HIV- 
infected  patients  who  were  symptomatic  and  had  CD4+ 
counts  between  0.2 x  109  and  0.5  xio9  cells  per  liter  (200 
to  500  per  cubic  millimeter)  at  entry.  Those  assigned  to 
late  therapy  initially  received  placebo  and  began  zidovu¬ 
dine  when  their  CD4+  counts  fell  below  0.2 xIO9  per  liter 
(200  per  cubic  millimeter)  or  when  the  acquired  immuno¬ 
deficiency  syndrome  (AIDS)  developed. 

Results.  During  a  mean  follow-up  period  of  more 
than  two  years,  there  were  23  deaths  in  the  early-therapy 

PLACEBO-controllcd  trials  have  demonstrated 
that  zidovudine  reduces  morbidity  and  mortality 
when  administered  to  patients  with  human  immuno¬ 
deficiency  virus  (HIV)  infection  late  in  the  course  of 
their  infection,1  and  that  this  drug  also  reduces  mor¬ 
bidity  when  administered  to  symptomatic"  or  asymp¬ 
tomatic  patients’  earlier  in  the  course  of  infection.  The 
best  time  to  initiate  zidovudine  therapy  remains  un¬ 
known,  however.1 

We  conducted  a  four-year,  multicenter,  random¬ 
ized,  double-blind  trial  to  evaluate  when  to  administer 
zidovudine.  Specifically,  we  wanted  to  determine  the 

From  ihe  Department  of  Veterans  Affairs  Medical  Centers  in  Baltimore 
(G.L.D..  M.J.K.).  Durham.  N.C.  (J.D.H.).  Houston  (C.J.L..  N.P.W.),  Los 
AngeJes  (W.L.G.,  W.A.O.).  Miami  (G.M.D..  N.G.K.).  New  York  (M.S.S.. 
O  R  I)..  S  B.Z.-P).  San  Francisco  (P.C.J.).  and  Washington.  D  C,  (F.M.G., 
A  M  L  );  the  Veterans  Affairs  Coordinating  Centers  in  West  Haven.  Conn. 
IP.M  H.J  and  Albuquerque.  N.M.  (P  L  D  );  Duke  University.  Durham.  N.C. 
(K.J.W.);  and  the  Walter  Reed  Army  Hospital.  Washington.  D  C  (C.A.H.. 
C.N.O.).  Address  reprint  requests  to  Dr.  Hamilton  at  the  Veterans  Affairs  Medi¬ 
cal  Center,  508  Fulton  St..  Durham.  NC  27705. 

Supported  by  the  Cooperative  Studies  Program  of  the  Medical  Research  Serv¬ 
ice.  Department  of  Veterans  Affairs.  Central  Office.  Washington.  DC.  and  the 
U  S.  Army  Medical  Research  and  Development  Command. 

The  opinions  and  assertions  contained  herein  are  the  private  views  of  the 
authors  and  are  not  to  be  construed  as  official  or  us  reflecting  the  views  of  the 
Department  of  the  Army  or  the  Department  of  Defense 

Presented  in  part  at  the  annual  meetings  of  the  American  Federation  for  Clini¬ 
cal  Research.  Seattle.  May  3  6.  1991.  and  the  Interscience  Conference  on  Anti¬ 
microbial  Agents  and  Chemotherapy.  Chicago.  September  29  October  2.  1991 
*Thc  other  members  of  the  study  group  arc  listed  in  the  appendix. 


group  (n  =  170)  and  20  deaths  in  the  late-therapy  group 
(n  =  168)  (P  =  0.48;  relative  risk  [late  vs.  early],  0.81 ;  95 
percent  confidence  interval,  0.44  to  1.59).  In  the  early- 
therapy  group,  28  patients  progressed  to  AIDS,  as  com¬ 
pared  with  48  in  the  late-therapy  group  (P  =  0.02;  rela¬ 
tive  risk,  1.76;  95  percent  confidence  interval,  1.1  to  2.8). 
Early  therapy  increased  the  time  until  CD4+  counts  fell 
below  0.2 xio9  per  liter  (200  per  cubic  millimeter),  and 
it  produced  more  ccnvcrcic.  >s  from  positive  to  negative 
for  serum  p24  antigen.  Early  therapy  was  associated 
with  more  anemia,  leukopenia,  nausea,  vomiting,  and  di¬ 
arrhea,  whereas  late  therapy  was  associated  with  more 
skin  rash. 

Conclusions.  In  symptomatic  patients  with  HIV  infec¬ 
tion,  early  treatment  with  zidovudine  delays  progression  to 
AIDS,  but  in  this  controlled  study  it  did  not  improve  sur¬ 
vival,  and  it  was  associated  with  more  side  effects.  (N  Engl 
J  Med  1992;326:437-43.) 

long-term  clinical  benefits  and  liabilities  of  earlier  as 
compared  with  later  therapy  in  symptomatic  patients 
with  HIV  infection  whose  01)4+  counts  were  between 
0.2X10'1  and  0.5x10''  cells  per  liter  (200  to  500  per 
cubic  millimeter). 

Methods 

Patient  Population 

Patients  were  selected  from  seven  participating  medical  centers. 
To  be  eligible  for  the  study,  they  had  to  have  proved  HIV  infection 
(as  determined  by  enzyme-linked  immunosorbent  assay  and  West¬ 
ern  blot  test),  a  peripheral-blood  (’1)4+  lymphocyte  concentration 
of  ().2x  10‘*  to  0.5  X  I  O'*  per  liter  (200  to  500  per  cubic  millimeter)  as 
determined  by  two  measurements  performed  at  least  two  weeks 
apart,  and  symptoms  or  signs  of  HI\  infection.  Required  symp¬ 
toms  and  signs  included  a  history  or  the  presence  of  thrush,  oral 
hairy  leukoplakia,  herpes  zoster,  unintentional  weight  loss  of  2*10 
percent  of  body  weight,  unexplained  persistent  diarrhea,  lever 
(temperature.  2*48°C  (I00..YT)).  night  sweats,  fatigue,  dermatitis, 
or  lymphadenopathv. 

Patients  were  excluded  if  they  had  the  acquired  immunodeficien¬ 
cy  syndrome  (AIDS)  as  defined  by  the  Centers  for  Disease  Control 
(CIX.'L*  had  received  antiretroviral  <  hemotherapv .  or  had  any  of 
the  following  abnormal  laboratory  values:  a  creatinine  level  of  more 
than  177  /xtnol  per  liter  (2.0  mg  per  deciliter),  hemoglobin  level  of 
less  than  5.0  mmol  per  liter  (0.5  g  per  deciliter),  white-cell  count 
below  2.0 X  |()'*  per  liter  12000  per  cubic  millimeter),  or  graniiiocvle 
count  below  I  .Ox  |0‘  per  liter  (  1000  per  cubic  millimeter!  Patients 
with  iuistahlrdisea.se  (defined  as  active  inlrction  ot  hospitalization 
within  the  prev  ious  two  weeks)  and  those  win*  weir  » ottsidered 
unreliable  were  also  e\t  hided 

The  protocol  and  consent  forms  weir  appt<*\rd  l»v  the  Human 
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Rights  Gomniitirc  « >t  [hr  Cooperative  Studies  Program  and  by  the 
invesiigatit mal  rr\  irv\  hoard  al  rath  participating  hospital.  All  [hr 
patients  gave  written  informed  consent. 

Study  Design  and  Treatment  Regimens 

At  enrollment,  \vr  stratified  patients  according  to  thrir  mran 
CD4  +  ct  II  concentration  istratum  l.  U.200X  10*  to  0.2* Wx  H)’1  rrlls 
per  liter  [  M I  to  ‘JIM)  per  rubic  tnillimrtrrj:  and  stratum  2.  0.400X  1  (V* 
to  0.500  X  KF  cells  per  liter  |400  to  500  per  cubit  millimeter j)  and 
randomlv  assigned  them  to  one  of  two  treatments  using  a  permuted- 
him  ks  scheme' :  /idt»vudine  lor  the  entire  study  period  t early  thera¬ 
py  i  or  plaeeho  followed  by  zidovudine  when  the  patient's  GDT  + 
concentration  tell  to  less  than  0.2 X  H)'1  per  liter  {'200  per  cubic  milli¬ 
meter  I  or  when  AIDS  developed  Male  therapy).  Patients  received 
250  mg  of  zidovudine  or  matching  placebo  by  mouth  every  lour 
hours  (  1500  nig  per  day).  a  dosage  chosen  to  equal  that  adminis¬ 
tered  in  the  initial  phase  II  trial.1  Patients  front  both  treatment  arms 
who  reached  a  clinical  or  immunologic  end  point  were  switched 
from  blinded  therapv  to  open-label  zidovudine  therapy  at  the  same 
dosage  i  1500  mg  per  day). 

Adverse  effects  were  evaluated  according  to  criteria  established 
h\  the  Pastern  Cooperative  Oncology  Group.  When  an  adverse 
eflect  occurred,  the  study  medication  was  limited  to  every  eight 
hours  (751)  mg  per  day)  or  stopped,  depending  on  the  type  and 
severitv  of  the  reaction.  When  symptoms  resolved  or  laboratory 
measures  improved  according  to  predefined  criteria,  the  study 
medication  was  resumed  at  either  tin*  original  or  the  reduced  dos¬ 
age.  Additional  information  on  the  protocol  lot  adverse  effects  is 
available  elsew  here.*  If  the  adverse  effect  did  not  resolve,  the  study 
medication  was  discontinued. 

Modification  of  the  Protocol 

In  June  1WD,  after  the  publication  of  new  guidelines  by  the  GDC. 
the  protocol  was  revised  to  allow  prophylaxis  against  Pneumocystis 
car mii  pneumonia.' '* 

In  August  IBRM,  the  AIDS  C-hmcal  Trials  Group  announced  the 
termination  of  its  placebo-controlled  studies  on  zidovudine  in 
symptomatic*  and  asymptomatic'  HIV  infection.  On  the  basis 
of  those  studies,  the  Antiviral  Advisory  Committee  of  the  Food 
and  Drug  Administration  recommended  that  zidovudine  therapy 
be  initiated  for  all  patients  with  symptomatic  or  asymptomatic 
HIV  infection  whose  CD4+  concentrations  were  below  0.5 X  If)-* 
per  liter  1 500  per  cubic  millimeter).  Our  data-monitoring  hoard 
and  its  external  advisors  decided  to  continue  our  trial,  to  inform 
in  writing  each  study  patient  of  the  findings  and  recommen¬ 
dations  of  the  AIDS  Clinical  Trials  Group  and  the  FDA.  and  to 
obtain  additional  informed  consent.  Patients  who  did  not  wish  to 
continue  receiving  blinded  therapy  were  offered  open-label  zido¬ 
vudine. 

Criteria  for  Response 

Death  and  progression  to  AIDS’  were  the  clinical  end  points  of 
this  studv.  ( )ur  definition  of  dementia  was  based  on  suggested  crite¬ 
ria  tor  and  staging  of  the  AIDS  dementia  complex.'1"  AIDS-related 
death  was  defined  as  death  associated  w  ith  a  current  AlDS-defining 
condition.  Death  with  HIV  progression  was  defined  as  death  pre¬ 
ceded  by  AIDS  or  an  H I \  -associated  illness  (e.g..  pneumococcal 
bacteremia  and  meningitis),  increased  sy  mptoms,  or  a  decrease  in 
the  ('1)4+  <  one entration  to  less  than  0.2X10'*  per  liter  (200  per 
cubic  millimeter).  The  immunologic  end  point  of  the  study  was  a 
dec  tease  in  the  (-D4+  concentration  to  less  than  0.2*  10'*  per  liter 

FSee  NAPS  document  no.  04934  for  16  pages  of  supplementary  material. 
Order  from  NAPS  c  o  Microfiche  Publications.  P.().  Box  3513.  Grand  Central 
Station,  New  York.  NY  10163-3513.  Remit  in  advance  (in  U  S.  funds  only) 
S7.75  for  photocopies  or  $4  for  microfiche  Outside  the  U  S  and  Canada,  add 
postage  of  $4.50 1$  I  .75  for  microfiche  postage).  There  is  a  $15  invoicing  charge 
for  all  orders  filled  before  payment. 


(20b  per  cubit  millimeter)  on  two  micu-ssivc  measurements  per¬ 
formed  six  or  more  weeks  apart. 

Evaluation  and  Follow-up 

Both  before  and  during  the  study  ,  all  the  patients  were  carefully 
evaluated  according  to  a  strict  protocol  to  rule  out  the  presence  of 
an  AIDS-dehning  illness.  Additional  information  on  the  protocol  lot 
screening  lor  AIDS  is  available  elsewhere.*  After  randomization 
and  the  initiation  of  the  blinded  study  medication,  the  patients 
were  seen  at  least  monthly  for  a  detailed  history  ,  physical  exam¬ 
ination,  and  laboratory  evaluations.  Lymphocyte  subgroups  and 
serum  p24  antigen  levels  were  measured  at  months  1. 2.  and  4  and 
at  tour-month  intervals  thereafter.  Plasma  zidovudine  concentra¬ 
tions  were  measured  bimonthly  at  random  times  within  four  hours 
after  dosing. 

Data  Management 

Data  collected  at  participating  sites  were  sent  to  the  studv  co- 
chairman's  office  and  to  the  Cooperative  Studies  Program  Coordi¬ 
nating  Center  for  rev  iew.  Data  were  keyed  in  twice  lor  verification 
and  checked  routinely  for  outliers  and  erroneous  values.  The  studv 
cochairman  reviewed  the  information  on  all  clinical  end  points 
(clinical  data,  pathological  and  radiologic  materials,  and  the  results 
of  laboratory  studies)  and  referred  relevant  objective  data  to  inde¬ 
pendent  blinded  outside  consultants. 

Special  Laboratory  Studies 

Lymphocyte  phenotyping  by  flow  cytometry  was  performed  on 
peripheral-blood  mononuclear  cells  prepared  on  a  Ficoll-Hy  paque 
gradient  or  by  the  whole-blood  lysis  technique  with  monoclonal 
reagents  ( Breton  Dickinson.  Mountainside.  Calif.). 

Serum  p24  antigen  was  measured  at  a  central  reference  laborato¬ 
ry  with  an  antigen-capture  enzyme-linked  immunosorbent  assay  kit 
(Dupont,  Wilmington.  Del.:  lower  limit  of  sensitivity  .  II)  pg  per 
milliliter).  Plasma  zidovudine  concentrations  were  measured  at  a 
central  reference  laboratory  by  previouslv  described  methods.'1 

Statistical  Analysis 

T  he  comparability  of  the  treatment  groups  was  assessed  by  a  chi- 
square  test  or  Fisher's  exact  test  for  discrete  variables  and  by  Stu¬ 
dent's  t-test  or  the  Wilcoxon  rank-sum  test  for  continuous  vari¬ 
ables.1"  T  ime  to  toxicity  ,  clinical  end  points,  and  immunologic  end 
points  were  estimated  with  Kaplan- Meier  and  proportional-haz¬ 
ards  regression  methods.  Stratified  log-rank  tests  and  proportional- 
hazards  models  were  used  to  compare  treatment  groups  and  to 
estimate  relative  risks  and  confidence  intervals,  with  adjustment  for 
the  stratification  according  to  Gl)  14-  cell  concentration.1  ‘  Qualita¬ 
tive  interactions  were  tested  with  the  method  developed  by  Gail  and 
Simon. 1  *  During  the  study,  our  data-monitoring  board  used  a  modi¬ 
fied  O'Brien-Fleming  boundary  to  adjust  for  repeated  looks  at  the 
data.1  ’  Here,  however,  we  report  classic  confidence  intervals  be¬ 
cause  they  provide  a  useful  summary  of  the  evidence  and  the 
amount  of  information  on  treatment  effect.  Throughout,  wr  report 
the  relative  risks  comparing  late  treatment  with  early  treatment. 
Test  statistics  for  comparisons  of  major  end  points  were  regarded  as 
significant  if  the  P  value  was  ^0.05:  test  statistics  for  all  other  end 
points  or  subgroups  were  considered  significant  at  a  P  level  of  (MM. 
All  primary  analyses  were  performed  on  an  intention-to-treat  basis, 
and  all  P  values  are  two-tailed. 

Results 

Base-Line  Characteristics 

A  total  of  338  patients  were  randomly  assigned  to 
either  early  therapy  ( 170  patients)  or  lair  therapy  ( 168 
patients)  from  January  1087  to  January  1000.  This 
number  included  11  patients  (4  in  the  rarly-therapy 
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group  and  7  in  die  late-lherapy  group)  who  did  not 
meet  the  eligibility  criteria  in  minor  ways.  The  exclu¬ 
sion  of  these  1 1  patients  does  not  alter  the  conclusions 
of  the  study . 

The  patients  were  on  average  40  years  old.  They 
were  predominantly  male  and  non-Hispanic  white. 
Sixty-three  percent  reported  homosexual  or  bisexual 
contacts  without  intravenous  drug  use.  16  percent  re¬ 
ported  intravenous  drug  use,  9  percent  were  homosex¬ 
ual  or  bisexual  and  used  intravenous  drugs,  and  12 
percent  report  d  other  risk  factors.  1'hey  had  an  aver¬ 
age  of  three  symptoms,  a  Karnofsky  score  of  89,  and  a 
CD4+  concentration  of  0.355 X  10'*  per  liter  (355  per 
cubic  millimeter).  Nineteen  percent  of  them  had  p24 
antigenemia.  There  were  no  statistically  significant 
imbalances  between  the  treatment  groups  in  the  dis¬ 
tribution  of  important  covariates  (Table  1). 

Follow-up  and  Compliance 

The  overall  mean  follow-up  periods  for  the  early- 
therapy  and  late-therapy  groups  were  27.2  and  28.2 
months,  respectively.  For  blinded  therapy,  the  periods 
were  14.8  and  13.9  months,  respectively  (P  =  0.32). 
Fifteen  patients  (nine  in  the  early-therapy  group  and 
six  in  the  late-therapy  group)  were  lost  to  follow-up. 

In  the  early-therapy  group,  79  patients  switched  to 
open-label  zidovudine.  52  because  of  the  protocol  and 
27  by  choice.  The  27  who  switched  by  choice  did  so  a 
mean  of  9.6  months  before  the  end  of  the  study,  when 
their  median  CD44-  count  was  0.3 1 7 X  1  O'1  per  liter 
(317  per  cubic  millimeter).  In  the  late-therapy  group, 
121  patients  switched  to  open-label  therapy.  82  be¬ 
cause  of  the  protocol  and  39  by  choice.  The  39  who 
switched  by  choice  did  so  a  mean  of  10.2  months  be¬ 
fore  the  end  of  the  study,  when  their  median  CD44- 
count  was  0.304X10'1  per  liter  (304  per  cubic  milli¬ 
meter). 

Of  the  patients  eligible  for  prophylaxis  against 
P.  carinii  pneumonia,  98  percent  of  the  early-therapy 
group  (46  of  47)  received  it,  as  compared  with  90 
percent  of  the  late-therapy  group  (54  of  60,  P  =  0.14). 

The  groups  were  equally  compliant.  Sixty-eight  and 
72  percent  of  the  scheduled  visits  were  made  in  the 
early-therapy  and  late-therapy  groups,  respectively; 
pill  counts  were  94  and  95  percent  of  expected;  and  90 
and  92  percent  of  the  plasma  zidovudine  concentra¬ 
tions  were  appropriate.  During  blinded  treatment,  the 
early-therapy  group  had  a  mean  increase  of  13.35  11  in 
mean  corpuscular  volume,  as  compared  with  an  in¬ 
crease  of  0.086  fl  in  the  group  treated  later.  During 
open-label  treatment,  the  mean  corpuscular  volume 
was  on  average  14.3  II  above  base  line. 

Clinical  End  Points 

There  were  43  deaths,  23  in  the  earlv-therapv  group 
and  20  in  the  late-therapy  group  (P  =  0.48;  relative 
risk  lor  late  vs.  early  therapy,  0.81;  95  percent  confi¬ 
dence  interval.  0.44  to  1.59)  (  Table  2).  Most  patients 


Table  1.  Base-Line  Characteristics  of  the  Study  Patients.  * 


I.XRI  >  IHIRU'V 

Lwi  hUKscv 

c'h  vrw  i  i  Risru 

(N  -  170. 

iN  UVO 

Stratum  —  no.  (*# )  of  patients 

1 

49  (29) 

45  07 1 

2 

121  (71 i 

123  t73> 

Age  at  randomization  (vr) 

40.4  *9.4 

40  5  ~  10  5 

Sex  —  no  )  of  patients 

Male 

169  (99) 

166  <99> 

Female 

1  (1) 

2(1) 

Race  —  no  (9H  of  patients 

Non-Hispanic  white 

107  (63) 

1  1  1  t66) 

Black  or  Hispanic 

63  137) 

57  (  34) 

Risk  group  —  no.  (*/<)  ol  patients 

Homosexual  or  bisexual  contact 

103  (61) 

1  10  (65) 

Intravenous  drug  use 

30  (IK) 

24  (14) 

Homosexual  or  bisexual  contact  and 

17  (10) 

14  (X) 

intravenous  drug  use 

Blood  transfusion 

5  l.tl 

4  (2) 

Heterosexual  contact 

Hi  (hi 

X  (5) 

Unknown 

5  <3* 

X  1 5 » 

No.  of  symptoms 

3.0  r.  1  9 

3  3*1  X 

Months  since  first  symptom 

36  1  *  36  3 

36  0  *  37  * 

Symptom  group  —  no.  i*7/ )  of  patients 

Night  sweats,  fever,  diarrhea,  weight  loss 

9X  1 5X) 

XX  (52) 

Herpes  zoster,  thrush,  hairy  leukoplakia 

6S  (40) 

71  (42) 

Dermatitis,  fatigue,  lymphadenopathy 

160  (94) 

151  (90) 

Karnofsky  score 

XX  6 IN. 3 

XX  4  2  X  X 

CD4  +  count  (imm'l 

>59  7  1X3  4 

34X .7  t  ”76.9 

Serum  p24  antigen  —  no  <**  )  of  patients* 

Positive 

31  (IX) 

32  (19) 

Negative 

I2X  (75) 

130  (77) 

*Plus- minus  values  are  means  rSI) 

*Only  >21  patients  were  tested  for  serum  p24  antigen  The  percentages  shown  are  i»t  the  total 
patient  £roup 


who  died  bad  evidence  of  HIV  progression  even  when 
death  was  not  attributed  to  AIDS.  Only  lour  patients 
died  without  evidence  of  HIV  progression;  all  were  in 
the  early-therapy  group.  The  causes  were  suicide, 
murder,  congestive  heart  failure,  and  large-cell  undif¬ 
ferentiated  carcinoma.  AIDS  preceded  13  of  the  23 
deaths  in  the  early-therapy  group  and  all  20  deaths  in 
the  late-therapy  group.  Thus,  all  10  of  the  deaths  that 


Table  2.  Major  Clinical  End  Points 
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F.M>  PotNt 

Thtrspv 

1  HI  KMA 

\  SI  1  1  ’ 

idS',  (  1  ,  : 
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Death 

23 

20 

0.4X 

0X1  <0.44- 

1  59) 

AIDS  related 

13 

12 

Non- A  IDS  related 

With  HIV  progression 

6 

X 

Without  HIV  progression 

4 

0 

Progression  to  AIDS 

2X 

4X 

0  02 

1  75  (  1  10- 

2  XO) 

Kaposi’s  sarcoma 

6 

7 

Lymphoma 

1 

6 

P  carinii  pneumonia 

1  1 

15 

Other  opportunistic  infection 

X 

14 

Dementia 

0 

6 

Wasting 

0 

Other  illnessf 

1 

3 

AIDS  or  death 

38 

4X 

0  25 

1.29(0.84 

1  97) 

*Rv  log -rank  test 

f('l  denotes  confidence  interval 


‘The  other  illness  in  the  early  therapy  group  was  pneumococcal  meningitis,  in  the 
late  therapy  group  it  was  Hodgkin's  disease  (one  patient)  anti  nephrotic  syndrome  (two  pa 
Dents) 
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were  not  preceded  Its  or  associated  with  an  AIDS- 
defining  event  occurred  in  the  early-therapy  group. 
There  was  a  trend  toward  earlier  non-AI OS-related 
death  in  the  earls -therapy  group,  whic  h  was  balanced 
by  earlier  AIDS-related  deaths  in  the  late-tberapy 
group.  Nineteen  of  the  deaths  in  eac  h  group  were  pre¬ 
ceded  by  at  least  one  (81)4  +  count  of  less  than  (1.2 x  10'' 
per  liter  (200  per  cubic  millimeter).  The  respective 
survival  rates  at  one,  two,  and  three  years  were  97.  94. 
and  77  percent  for  early  therapy  and  98.  95.  and  88 
percent  for  late  therapy  (Fig.  1). 

The  carly-therapy  group  had  28  patients  who  pro¬ 
gressed  to  AIDS,  whereas  the  late-therapv  group  had 
48  (P  =  0.02:  relative  risk.  1.75:  95  percent  confidence 
interval.  1.1  to  2.8)  (  Table  2).  Thirty-nine  percent  (11 
of  28)  of  those  treated  early  and  81  percent  ( 15  of  18) 
of  those  treated  later  had  P.  cannii  pneumonia  as  their 
first  AII)S-delining  condition.  The  proportion  of  pa¬ 
tients  in  the  early-therapy  group  who  progressed  to 
AIDS  and  had  at  least  one  subsequent  AlDS-delining 
condition  was  57  percent  ( lb  of  28),  as  compared  with 
42  percent  (20  of  48)  in  the  late-therapy  group 
(P  =  0.19).  The  respective  percentages  free  of  AIDS 
at  one.  two,  and  three  years  were  98.  84.  and  82  per¬ 
cent  for  early  therapy  and  91.  79,  and  <>5  percent  for 
late  therapy  (Tig.  2). 

Of  the  28  patients  in  the  early-therapy  group 
who  progressed  to  AIDS.  18  (4b  percent)  subsequent¬ 
ly  died,  as  compared  with  20  (42  percent)  of  the 
48  patients  in  the  late-therapy  group  who  progressed 
to  AIDS.  The  median  time  from  the  diagnosis  of 
AIDS  to  death  was  lb  months  in  the  carly-thera- 
pv  group  and  19  months  in  the  late-therapv  group 
(  P  =  0.87 ). 

A  01)44-  concentration  of  less  than  0.2X10"  per 


Early  <65  160  134  105  70  28  15 

Late  164  162  136  111  74  33  14 

Figure  1  Estimated  Kaplan-Meier  Distribution  of  Time  to  Death, 
According  to  Study  Group. 


Early  162  152  121  89  58  26  13 

Late  159  150  119  93  60  25  9 


Figure  2.  Estimated  Kaplan-Meier  Distribution  of  Time  to  a  Diag¬ 
nosis  of  AIDS.  According  to  Study  Group 


liter  (200  per  cubic  millimeter)  preceded  the  AIDS- 
defming  events  in  17  patients  (bl  percent  )  in  the  early- 
therapy  group  and  in  85  patients  (78  percent)  in  the 
late-therapy  group.  A  01)4+  count  was  obtained 
within  four  months  before  or  two  weeks  after  a  diagno¬ 
sis  of  P.  carinii  pneumonia  in  21  of  2b  patients  (81 
percent).  In  19  (90  percent)  of  these  patients,  the 
01)4+  concentration  was  less  than  0.2x10"  per  liter 
(200  per  cubic  millimeter). 

Proportional-hazards  models  of  the  outcomes 
showed  that  base-line  age  and  01)4+  count  were  sig¬ 
nificantly  related  to  survival,  but  that  Karnofskv 
score,  p24  antigen  positivity,  symptom  count,  and 
medical  center  were  not.  By  the  same  models,  all  these 
variables  were  significantly  related  to  progression  to 
AIDS.  These  effects  were  independent  of  treatment. 

Clinical  End  Points  within  Subgroups 

A  higher  proportion  of  patients  in  stratum  I  than  in 
stratum  2  died  (24  percent  vs.  9  percent),  and  a  higher 
proportion  progressed  to  AIDS  (81  percent  vs.  19  per¬ 
cent).  Although  no  treatment  difference  was  signifi¬ 
cant  within  strata,  the  trends  for  each  end  point  wen- 
similar  to  the  overall  results  (Table  8). 

Patients  who  were  positive  for  p24  antigen  at  entry 
were  more  likely  to  die  or  progress  to  AIDS  (18  per¬ 
cent  and  83  percent,  respectively)  than  patients  who 
were  negative  for  the  antigen  ( 10  percent  and  19  per¬ 
cent).  Although  most  treatment  comparisons  within 
these  subgroups  showed  no  significant  differences, 
early  treatment  of  patients  who  were  negative  for  p24 
antigen  delayed  the  onset  of  AIDS  (Table  3). 

Intravenous  drug  use  did  not  appear  to  be  a  major 
factor  in  explaining  the  effects  observed.  Karly  therapy 
significantly  delayed  progression  to  AIDS  in  patients 
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Table  3.  Majo,  Clinical  End  Points,  According  to  Subgroup. 


Bmj  Point 

Bari  y  Thtrapy 

La  If  THfRAPY 

P 

V  M  UK* 

Rh  a  nv  t 
Risk 

NO  Of 

PAMf.NIS 

NO  Of 

KVf-NIS 

NO  Of 

PAflfNTS 

NO  Of 

f.VFN  l.a 

Death 

'  D4  +  cells 

200-  299/ mm' 

46 

9 

45 

1  1 

0.85 

1.09 

3(H)- 500/ mm' 

124 

14 

123 

9 

0.25 

0  62 

Serum  p24  antigen  * 

Positive 

31 

7 

32 

4 

0.35 

0.54 

Negative 

I2X 

n 

no 

13 

0.73 

0.91 

Intravenous  drug  use 

Yes 

51 

7 

41 

0.10 

0.37 

No 

1 19 

16 

127 

18 

0.97 

0.96 

Race  or  ethnic  group 

Hispanic 

15 

3 

16 

0 

0.07 

— 

Black 

48 

6 

41 

■> 

0.15 

0.36 

Non* Hispanic  white 

107 

14 

111 

18 

0  79 

1.12 

Progression  to  AIDS 

CD4  +  count 

200-  299  mm' 

46 

9 

45 

19 

0.06 

2  13 

300  500  mm' 

124 

19 

123 

29 

0.12 

1.59 

Serum  p24  antigen'*’ 

Positive 

31 

10 

32 

II 

0.98 

0.96 

Negative 

1 2S 

14 

130 

34 

.0.01 

•>  V) 

Intravenous  drug  use 

Yes 

51 

11 

41 

10 

0  99 

1.00 

No 

119 

17 

127 

38 

0.01 

2.50 

Race  or  ethnic  group 

Hispanic 

15 

4 

16 

3 

0  44 

0.66 

Black 

48 

8 

41 

10 

0.70 

1  25 

Non- Hispanic  white 

107 

16 

III 

35 

0.01 

2.33 

*B\  lot  rank  lest 

M)nk  ''I  patients  were  tested  for  serum  p24  antigen. 


who  did  not  use  intravenous  drugs,  hut  no  other  com¬ 
parisons  produced  significant  results  (Tabic  3). 

The  racial  and  ethnic  groups  appeared  to  respond 
differently  to  the  timing  of  zidovudine  therapy.  Fewer 
minoritv  (black  and  Hispanic)  patients  died  in  the 
latc-thcrapy  group  (two  deaths)  than  in  the  early- 
therapy  group  (nine  deaths),  but  the  difference  was 
not  significant.  Among  non-Hispanic  white  patients, 
early  therapy  significantly  delayed  the  onset  of  AIDS 
but  had  no  elTect  on  survival  (Table  3)-  Minority  pa¬ 
tients  were  much  more  likely  than  white  patients  to 
he  intravenous  drug  users  (40  percent  vs.  10  percent, 
respectively).  Adjusting  the  lime-to-failure  analyses 
within  racial  and  ethnic  groups  for  intravenous  drug 
use.  however,  had  little  impact  on  either  the  treatment 
effect  or  any  possible  ellect  of  race  or  ethnic  group. 

The  only  subgroup  analysis  planned  in  advance  was 
a  comparison  within  strata.  The  results  of  tests  for 
qualitative  interaction  w  ith  treatment  were  not  signifi¬ 
cant  for  either  death  or  progression  to  AIDS  in  any 
subgroup. 

Immunologic  and  Vlrologic  Results 

As  compared  with  late  therapy,  early  therapy  pro¬ 
longed  the  time  before  CD4  +  concentrations  fell  be¬ 
low  0.2 X  | ()'*  per  liter  (200  per  cubic  millimeter)  and 
were  sustained  at  that  level  (P  =  0.01).  Changes  in 
CD4+  counts  from  base-line  values  showed  clear  dif¬ 
ferences  between  treatment  groups  over  time  (Fig. 


3A).  At  4,  12.  and  20  months,  respectivelv.  the  mean 
changes  from  base  line  were  +0.01  IT.  +0.0003.  and 
— 0.0355X  10''  cells  per  liter  (  +  1 1.5.  +0.3,  and  -35.5 
per  cubic  millimeter)  in  the  earlv-lherapv  group,  but 
-0.008(5,  -0.0487.  and  -0.0836x10'*  cells  per  liter 
(—8.(5,  —48.7.  and  —83.6  per  cubic  millimeter)  in  the 
late-therapy  group. 

At  base  line.  19.6  percent  of  the  321  patients  tested 
(95  percent  of  the  total  group  of  338)  were  positive  for 
serum  p24  antigen.  Of  these,  a  higher  proportion  had 
converted  to  seronegative  at  four  months  in  the  earlv- 
therapy  group  than  in  the  late-therapy  group  ( 15  of  10 
vs.  6  of  17  (79  percent  vs.  35  percent]),  but  the  differ¬ 
ence  was  not  sustained  thereafter  (Fig.  3B). 

Toxicity  of  Study  Drugs 

Leukopenia  occurred  in  82  percent  of  the  patients 
receiv  ing  earls  therapv  and  77  percent  of  those  receiv  ¬ 
ing  late  therapy:  20  percent  and  10  percent,  respec¬ 
tively.  had  anemia.  Fourteen  percent  and  10  percent, 
respectively,  had  severe  leukopenia  (white-cell  count. 
<2. Ox  10"  per  liter  (2000  per  cubic  millimeter):  neu¬ 
trophil  count.  <  1 .0 X  10"  per  liter  |  1000  per  cubic  mil¬ 
limeter));  and  5  percent  and  2  percent  had  severe 
anemia  requiring  transfusion.  Nausea  (or  vomiting) 
and  diarrhea  occurred  more  frequently  m  the  earlv- 
lherapv  group  than  in  the  late-therapy  group  (  40  per¬ 
cent  vs.  23  percent,  respectively:  P<0.()1 ).  Skin  rashes 
were  more  common  in  the  late-therapv  group  (58  per¬ 
cent)  than  in  the  early -therapy  group  (47  percent. 
P  =  0.03).  The  proportions  of  patients  with  hemor¬ 
rhage,  fever,  infection,  peripheral  neuropathy,  genito¬ 
urinary  symptoms,  or  symptoms  or  signs  of  heart, 
lung,  or  liver  disease  did  not  differ  significantly  be¬ 
tween  the  treatment  groups. 

The  dosage  of  blinded  study  medication  was  re¬ 
duced  because  of  adverse  reactions  in  64  of  the  pa¬ 
tients  assigned  to  zidovudine  (early  therapy)  and  in  29 
of  those  assigned  to  placebo  (late  therapy  )  (P<().0()1 ). 
In  1 1  of  these  patients  in  the  early -therapy  group  and 
in  2  of  those  in  the  late-therapy  group,  the  medication 
was  eventually  discontinued  ( P<().()  1 ) .  During  blind¬ 
ed  therapv.  one  or  more  transfusions  (range  of  units 
per  patient.  2  to  46)  were  required  in  14  patients.  12  in 
the  carly-therapy  group  and  2  in  the  late-therapy 
group  (P<0.01 ).  After  patients  switched  to  open-label 
therapy,  2  additional  patients  in  the  earlv -therapy 
group  and  14  in  the  late-therapy  group  required  trans¬ 
fusions. 

Discussion 

The  goal  of  our  study  was  to  compare  the  initiation 
of  zidovudine  therapy  early  in  the  course  of  HIV  in¬ 
fection,  when  patients  are  symptomatic  but  have 
CD44  counts  between  0.1? X  10"  and  0.5x  )()"  per  liter 
(200  and  500  per  cubic  millimeter),  with  initiation 
later  on.  w  hen  the  CI)4+  count  is  below  0.2 x  10"  per 
liter  (200  per  cubic  millimeter)  or  AIDS  lias  devel¬ 
oped.  After  more  than  two  years  of  follow-up.  we 
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Study  Month 

No.  at  risk 

Early  121  102  68 

Late  130  106  82 

A 


Study  Month 

No.  at  risk 

Early  10  9  8 

Late  17  8  7 
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Figure  3.  Mean  (±SE)  Changes  from  Base  Line  in  CD4  -  Counts  (Panel  A)  and  Serum  p24  Antigen  Concentrations  (Panel  B) 
Panel  A  shows  results  for  all  the  study  patients,  and  Panel  B  results  for  patients  who  were  positive  for  p24  antigen  at  entry  Squares 

denote  the  early-therapy  group,  and  circles  the  late-therapy  group. 


found  no  difference  in  survival  between  the  two  treat¬ 
ment  groups.  We  can  exclude  any  large  survival  bene¬ 
fit  lot  the  early-therapy  regimen  used  in  this  study, 
since  the  confidence  intervals  indicate  that  early  ther- 
ap\  could  provide  no  more  than  I.f>  times  the  benefit 
of  late  therapy,  but  that  late  therapy  could  be  as  much 
as  2  times  more  beneficial  than  early  therapy.  Kxclud- 
ing  data  on  patients  who  died  without  HIV  progres¬ 
sion  did  not  alter  the  overall  conclusion  that  there  is 
no  survival  advantage  for  either  treatment  regimen. 
We  believe  this  conclusion  to  be  generali/able,  be¬ 
cause  our  patients  were  representative  of  those  in  our 
large  hospital  system  and  similar  to  those  seen  in  other 
public  facilities. 

In  the  patients  who  received  early  treatment  we 
found  a  significant  reduction  in  progression  to  AIDS, 
a  finding  that  complements  those  of  the  placebo-con- 
trolled  studies  conducted  by  the  AIDS  Clinical  Trials 
Croup  in  symptomatic’  and  asymptomatic1  patients. 
In  car  s-tody  ribs  benefit  appeared  to  be  greater  in 
patients  with  (21)4+  counts  below  0.3x10''  per  liter 
(300  per  cubic  millimeter),  in  those  who  had  no  de¬ 
tectable  serum  p24  antigen  at  entry,  in  those  who  had 
not  used  intravenous  drugs,  and  in  non-Hispanic 
whites. 

fairly  zidovudine  therapy  slowed  the  progression  to 


AIDS  but  did  not  improve  overall  survival  in  our  trial. 
Once  AIDS  developed  in  patients  receiving  early  ther¬ 
apy.  more  of  them  tended  to  have  multiple  AIDS  di¬ 
agnoses.  a  slightly  higher  proportion  died,  and  the 
median  survival  lime  was  slightly  shorter  than  in  simi¬ 
lar  patients  who  received  late  therapy.  The  time  to 
AIDS-related  death  or  other  death  was  similar  in  both 
groups.  The  18-month  median  overall  survival  after 
an  A I  DS-defining  diagnosis  was  similar  to  that  seen  in 
another  large  series.1'1  Furthermore,  it  must  be  recog¬ 
nized  that  we  compared  earlier  with  later  zidovudine 
therapy  according  to  a  protocol  designed  so  that  no 
patient  would  continue  to  receive  placebo  throughout 
the  follow-up  period. 

The  CD4+  count  was  consistently  higher  in  the 
early-therapy  group  throughout  follow-up.  This  re¬ 
sulted  in  a  significant  difference  between  groups  in  the 
proportion  of  patients  who  were  switched  to  open- 
label  zidovudine  and  a  sustained  difference  in  the 
mean  CD4+  count  through  18  months. 

We  used  a  higher  dosage  of  zidovudine  than  the 
FDA  currently  recommends  for  patients  like  ours: 
however,  most  published  randomized  studies  have 
had  one  arm  with  a  dosage  similar  to  ours.1  11  The 
results  of  some  of  these  studies  have  been  used  to 
suggest  that  the  benefits  of  low  and  high  doses  are 
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equivalent  and  l ha t  low  doses  are  preferable  because 
they  are  less  toxic.’  1  If  this  is  true,  our  results  should 
be  applicable  to  low-dose  therapy  if  they  are  not  con¬ 
founded  by  excess  toxicity.  Toxic  reactions  did  occur 
in  our  patients.  Thev  were  less  frequent,  however, 
than  those  reported  in  the  study  by  Riclunan  et  al..  in 
which  patients  received  the  same  dosage  as  our  pa¬ 
tients  but  had  more  advanced  disease.11'  Also,  our 
studv  included  a  protocol  for  lowering  the  dosage:  the 
number  of  patients  in  whom  the  (Vug  was  actually 
discontinued  was  small,  however.  It  therefore  seems 
unlikely  that  adverse  effects  related  to  dosage  could 
compromise  the  conclusions  ol  our  study. 

The  different  trends  in  treatment  response  that 
we  noted  among  racial  and  ethnic  groups  were  the 
result  of  unplanned  subgroup  analyses.  The  results  of 
unplanned  analyses  must  be  regarded  with  caution 
and  skepticism  and  do  not  warrant  differential  treat¬ 
ment  of  minority  patients.  At  most,  we  believe,  the 
results  should  be  used  to  generate  hypotheses  for  fu¬ 
ture  testing. 

(  )ur  data  raise  anew  the  debate  over  (he  best  time  to 
initiate  zidovudine  treatment  in  patients  with  sympto¬ 
matic  HIV  infection  and  CD4+  counts  higher  than 
0.2XK)''  per  liter  (200  per  cubic  millimeter).  On  the 
basis  of  our  data  and  the  reports  of  Fischl  et  al."  and 
Volberding  et  til..1  we  believe  that  early  zidovudine 
therapy  is  an  option  that  warrants  consideration  in 
symptomatic  or  asymptomatic  patients  with  CI)4  + 
cotmts  of  less  than  0.5X10'’  per  liter  (500  per  cubic 
millimeter),  because  initiating  therapy  at  that  point 
clearly  delays  AIDS-defining  events.  On  the  other 
hand,  the  long-term  effects  of  zidovudine  on  the  qual¬ 
ity  of  life,  cumulative  drug  toxicity,  the  development 
of  drug  resistance,  and  the  cost  of  therapy  have  not 
been  fully  clarified.  Thus,  because  of  the  uncertainty 
about  long-term  effects  and  because  no  survival  bene¬ 
fit  has  been  observed,  we  also  believe  that  one  may 
consider  delay  ing  the  initiation  of  zidovudine  therapy 
in  patients  whose  condition  is  stable  and  whose  (’.1)4  + 
counts  are  between  ().2x  1  O'1  and  0.5X  10''  per  liter  (200 
and  500  per  cubic  millimeter/. 

Wr  .nr  mdeblrd  m  ihr  Burroughs  Wrllcomr  Company  li>r  ils 
donation  of  the*  firm;  and  mate  him;  placebo  lor  this  studs  . 

Appendix 

I  hr  other  members  nl  tile-  Veterans  Adairs  Cooperative  Studv 
Croup  on  AIDS  I  rrat merit  were  .is  follows: 

Houston  Veterans  Affair *  Mednal  Center  t\\\MC):  M.  Criffin, 
K  Harper.  I)  Musher,  A.  Frame  k.  R.  Rossen.  J.  I  hennas,  and 
J  Wilson:  Los  Angefs  \  AA1C.  \.  Allsup.  C.  Austin.  L  Crawford, 
R.  faidnw.  S.  Finetjold.  J.  Flrix*  liman.  Nf.  Oliver.  I).  Reeves,  and 
C  Silhar;  Miami  I.l.l/C,  R.  Greenmail.  J.  Mratjlier,  J  Mix. 
R  Mende/.  G  Fapervvalla.  and  M.  Smith;  A  fix  York  I  AMC: 
K.  Bailev.  W.  FT- Sadr.  V.  Gianakakos,  N.  Harm,  and  J.  O*  Weary, 
San  hraruisro  l  A  MC  A  Gotlrur,  G.  Gilliland.  R.  Jalher  t.  M.  Maro- 


virh.  and  |  I.  /iri»lri:  Walter  Reed  Armx  Hospital.  I  la  /)  ( 

I)  Bille*.  G.  Kbeisolr.  F  Greenberg.  B.  Ovadia.  and  j  Romeo: 
Washington.  !)(..  I'AMC:  F.  Ai  kelson.  F  Kramer.  M.  Kml. 
M  Majewski.  j  So*u.  M.  Smith,  and  M.  Wholev:  West  Haien. 
Conn..  Cooper  at  ne  Studits  Program  Coordinating  (.enter:  |).  Collins. 
M.  Antonrlli.  A.  Cross.  A  DeRosa.  T  Kcononiou.  M.  Kdt»im;lon. 
F.  Km  iim.  I.  Franklin,  and  S.  Mare  inaiiskis:  Durham.  \.( ... 
r.l.t/C.  Cot  ha  1 1  man's  Offue :  B.  Cox.  D  Noviki.  F.  Spivey  and 
V  Williams:  Duke  (  tnierulx  Cmi/u^y  Center:  C.  Compton.  I  Dium- 
moiid.  A.  I.anulois.  I  .  Matthew  v  I  .  Rudolf  and  C  van  der  Horst: 
CnneiMti  of  Man/and  Pharmaudog\  Laboratory;  M.  Rosen  and 
H.  Standifoief:  Alhui/ueiriue.  X.M..  Cooperatne  Studies  Program  Pharmaey 
Coordinating  Center:  M.  Sather.  H.iakenson.  S  Simpson.  L.  Rh  h- 
aids.  R.  I’elter.  and  R.  jaurrqin;  Consultant v  R  Frier,  R.  Yollmrr. 
and  W.  \'.m  Gorp;  Data  Monitoring  Hoard:  M  Gail  uhair;.  j.G 
Barth  tt.  F.  Feoririo.  R  Rrdfield.  R  Roberts.  anel  A  Rnhenstein. 
Human  Rights  Committee:  Mrssuir.  J.  I  vans.  B  Kalin*.  Y.  M.i- 

rrnna.  J.  Xiederman.  and  W  Fritrhrti.  and  Adnson  Panel:  1)  I )«•- 
Mels,  K.  Dia/.  W  .  Friuheti.  N.  Sprit/,  and  R  Wen/el. 
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